There has been a growing research interest in the melting and solidification technology among mathematicians and engineers. The topic has obvious practical importance in a wide range of applications. Natural convection may play a significant role in heat transfer and hence affect the progress of the solidification. A fixed-grid finite volume numerical approach is developed and used to simulate physical details of convection flow in the solidification problems. This approach is based on the enthalpy-porosity method that is traditionally used to track the motion of the liquidsolid front and to obtain the temperature distribution and the velocity profiles in the liquid phase. The enthalpy-porosity model treats the mushy region as a porous medium.
